There are large varieties of legumes and oil seeds in tropical Africa which are part of traditional food systems but whose nutritional and economic values have not been completely determined and are far less exploited for both human and livestock utilization. The objective of this study was to evaluate Lophira lanceolata (false shea or meni oil tree) seeds with the aim of qualifying and quantifying chemical and biological information that might serve as a guide to exploit its potentials and benefits for human and animal nutrition .The chemical composition, amino acid profile and phytochemical screening of the lesser-known oil seed were carried out using standard methods. The seeds were found to contain 2.78% moisture, 29.89% crude protein, 8.43% crude fiber, 48.61% crude fat, 1.45% total ash. Total carbohydrate and caloric values were 11.62% and 637.21 kcals, respectively. Mineral analysis revealed the seeds to contain 311mg/100g of sodium, 518mg/100g of potassium, 30mg/100g of calcium, 82mg/100g of magnesium, 20mg/100g of zinc, 40mg/100g of iron and 290mg/100g of phosphorus. Amino acid analysis using technicon sequential multisample amino acid analyzer detected all the essential amino acids except tryptophan. The seeds are rich in three of the essential amino acids (EAA) (g/16g N)-, isoleucine (3.16), leucine (5.29) and lysine (4.39) with chemical scores of 75.2, 125.9 and 104.5%, respectively. The other amino acids compared well with the FAO reference proteins. Tyrosine appeared to be the most limiting amino acid with a chemical score of 19.14%. Phytochemical screening of the seeds indicated presence of some bioactive compounds such as saponins, tannins, alkaloids and trace amounts of anthraquinones. Based on results of this study, the lesser known and under-utilized oil seed, L. lanceolata can be a potential source of edible and industrial oil as well as a source of protein, mineral element and energy supplements in livestock feeds. Further research can also reveal its potential for human consumption. The presence of some bioactive substances explains folk medicinal use of the plant.
INTRODUCTION
Lophira, tree of the ochnaceae family also known as Meni oil tree, false shea and locally called beung in Chamba language and namijin kadanya in Hausa language, grows in the dry zones as well as the moist evergreen forest of tropical Africa [1, 2] . Lophira lanceolata is the commonest species in the dry savannah areas while Lophira procera is the species found in the forest zone of West Africa. Flowering is from December to February.
Almost all parts (bark, root bark, leaves, and leafy shoots) of the tree are used for various medicinal purposes. The leaves are also fed to livestock and used for traditional ceremonies [3, 4] . The fruit is bottle-shaped, bifid at the apex about 3cm long surrounded by persistent sepals, two of which are enlarged and wing-like. The seed of L. lanceolata contains from 25 to 30% shell and 70 to 75% kernel, the latter yielding by expression about 40 to more than 50% yellowish or cream colored semi solid fat [3] . The oil is used in some communities in Nigeria and some West African countries in cooking and as hair lotion and remedy for lice. The seeds are also consumed in some districts even though they have a bitter and astringent taste [3] .
Plant seeds are important sources of nutrients and can serve as high quality dietary protein sources to meet nutritional requirements [5, 6] . One of the least expensive ways of increasing protein levels in the diets of low income families is by encouraging the consumption of local indigenous edible seeds especially legumes and oil-seeds which have been found to be rich in protein [7] . Such practice has great potential in ensuring adequate nutrient and energy intake by infants and children in poor settings where protein-energy-malnutrition (PEM) has continued to hamper optimal growth and development. The use of local indigenous food commodities to formulate local and home-based complementary foods is being practiced in many developing countries. Likewise, sustainable livestock production is dependent on the availability of various sources of nutrients that are required for the formulation of animal feed. Principal among these are protein and energy sources such as groundnut, soybeans and maize which are also important foodstuff for humans [8, 9] . Thus, there is competition for the limited common foodstuff and hence the high cost which is ultimately translated into high cost of animal protein. With increasing global demand for livestock products, research into locally available food with potential use as additional sources of protein and energy is imperative.
L. lanceolata possesses potential for utilization as animal feed as well as a source of human food. Presently, only the lipid extracted from the seed is used and constitutes about 40 -50% w/w [3] . When the lipid is extracted, the cake is regarded as waste and thus discarded. Though the defatted cake could be a good source of protein, it is not being utilized as such. Available information and literature on the chemical composition of Lophira lanceolata seeds is limited and scanty [10, 11, 12] . This work was designed to chemically evaluate the seeds in order to assess their nutritional potential, and to warrant recommendation on the nutrient potential of the defatted cake generated during local processing and utilization.
MATERIALS AND METHODS

Sample Collection and Preparation
Fruits of Lophira lanceolata were obtained from local communities of Ganye in Adamawa State of Nigeria. Officials of the School of Forestry Jos, Plateau State, Nigeria, certified the authenticity of the sample. The shells were cracked open with slight pressure and the seeds separated from the pods by hand. Infested samples were discarded. The seeds were oven dried at 50-o C overnight in a hot air circulating oven and then ground in a cyclone sample mill to pass through a 1mm sieve. The powdered sample was then transferred into an airtight labeled jar and kept in the refrigerator prior to analysis.
Proximate Analysis
The proximate composition of Lophira lanceolata seeds was determined according to the methods described by AOAC [13] . Energy value was calculated using the Atwater conversion factors [14] .
Mineral Analysis
Sodium, potassium, calcium, magnesium, zinc and iron were determined with an automatic Atomic Absorption Spectrophotometer (Unicam Model 929, Unicam Cambridge, England). Total phosphorus was determined spectrophotometrically after incubation with Molybdo-vanadate solution [13] .
Amino Acid Analysis
Amino acid composition was determined with Technicon Amino Acid Analyzer (TSM-1 Technicon Instrument Basingstoke, UK) using Norleucine as internal standard. Tryptophan was not detected.
Phytochemical Screening
Phytochemical screening of the seeds for saponins, tannins, cardiac glycosides, alkaloids, anthraquinones and flavonoids was carried out according to standard methods [15, 16] .
RESULTS
The proximate composition of L. Lanceolata seeds is shown in Table 1 , while the mineral content is in Table 2 . Moisture content is low (2.78%) which falls within the range reported for most seeds and nuts [17, 18] . The crude protein content was high at 29.89%. This is comparable to some popular conventional sources of protein such as peanut (26.2%) [17, 18] . The seed kernel is a rich source of fat with crude fat value of 48.61%.The oil obtained from the seed was a mixture of a semi-solid cream colored fat and a nearly colorless liquid at room temperature. When left standing, it separated out into two layers with the semi solid portion at the bottom and the liquid layer at the top, clear and distinct enough to be separated by direct decanting. The physical characteristic of the oil is indicative of a mixture of saturated and unsaturated fatty acids [12] .
The percentage ash of 1.45% is similar to those reported for tree seeds and nuts [19, 20] . The total carbohydrates as well as the crude fiber content of L lanceolata seeds were quite low (11.62% and 8.43%, respectively). This is mainly attributed to the high protein and fat content.
The high caloric value (637.21kcal) is due to its high fat content. The mineral composition (Table 2 ) of the seed expressed in mg per 100g dry matter (DM) showed that it is rich in sodium, potassium and phosphorus and fairly rich in iron, magnesium, zinc and calcium. Table 3 shows the amino acid composition of the seed along side the FAO reference value and their percentage chemical scores. Lophira seeds were found to be rich in the essential amino acids isoleucine, leucine and lysine, but limited in tyrosine, cystein and methionine. The other amino acids are present in moderate amounts. Tyrosine appears to be the most limiting amino acid. Phytochemical tests of the seeds (Table 4 ) indicated the presence of saponins, tannins, alkaloids and trace amounts of anthraquinones. Cardiac glycosides were not detected.
DISCUSSION
The most striking features of the chemical composition of L lanceolata seed are the comparatively high protein content and exceptionally high crude fat content. The protein content of the defatted meal was higher than the value (27.0%) reported by other workers [10] . This may be due to the differences in the soil and climatic conditions in which the plants were chosen to obtain the seed. It is also higher than those reported for some protein-rich foods such as cow pea seeds (22.5%) and lima beans (23.3%) [1] . It is, however, comparable with values obtained for Balanites aegyptiaca and Ricinus communis (minor) (33.09% and 32.88%, respectively) [20, 21] . The relatively high protein content suggests it is a potential cheap source of plant protein and could thus be used as protein supplement in livestock and poultry feed. This will subsequently translate into cheaper and affordable animal protein food for improved nutrition in sub-Saharan Africa where their cultivation is widespread. The high protein value of lophira lanceolata seeds could also be used to supplement low protein diets. It can be used in the formulation of complementary food for infants in poor and low income settings. The nutritional quality of a protein is dependent upon many factors among which are: the effectiveness of the test protein in meeting the amino acid requirements of a particular function and the degree of retention of the component amino acids during processing and essential amino acid (EAA) composition of the test protein. Compared to the FAO reference protein values [22] , L. lanceolata seed is a good source of essential amino acids notably isoleucine, leucine, and lysine. The other amino acids are present in moderate amounts. Tyrosine is the most limiting amino acid. Presently, in developing countries, there is high interest and quest for establishing the potential for utilization of lesser-known and under exploited seeds in compounding of animal and human feeds and for oil extracting industries. The present work has shown that L. lanceolata seed is an excellent source of oil. With percentage oil content of 48.61%, it compares favorably with the richest oil producing legumes like soy beans and peanuts. This value also falls within the range of values reported for similar species [3, 11] . The seed is a potential source of edible oil as well as industrial raw material for the manufacture of soap and perhaps cosmetics. Its exploitation is, therefore, worth considering in this regard. However, the chemical quality parameters, fatty acid composition and possibly the presence of anti-nutritional factors of the oil will require further investigation to warrant definite recommendation. The high caloric value of the seed might also be due to its high fat content. This value falls within the caloric value reported for most oil seeds [23, 24] .
The moisture and ash contents of the seed fall within the range reported for seeds of other fruits [17, 18] . The low moisture content is an index of stability, quality, shelf life and also high yields [19] . Mineral composition showed the seed to be a fairly good source of iron, potassium, sodium and magnesium. In fact, the results obtained for all the minerals analyzed were comparatively higher than those reported for some oil tree seeds [18, 19] . While the amount of iron is adequate enough to accommodate the limit advised for animal nutrition [25] , calcium and zinc do not meet the FAO and WHO requirement per day [26] .The low levels of some of these micronutrients may possibly be a reflection of the properties of the soil in which L lanceolata trees grow [27] .
The presence of phytochemicals in the seed kernel suggests possible medicinal application. Different parts of the plant have earlier been indicated to be useful for various medicinal purposes [1, 12] . The occurrence of these phytochemicals may, however, serve as a limiting factor to the nutritional usefulness of the oil and proteinrich cake.
The presence of saponins and tannins particularly may be responsible for the bitter and astringent characteristics of the seeds. This may affect palatability and acceptability.
CONCLUSION
The data presented in this study suggest that there are many legumes and oil seeds in the tropics whose nutritional and economic values could be determined and exploited for use as human and animal feedstuff. Lophira lanceolata is a potential source of oil as well as a good source of protein supplement in livestock and human food particularly.
The presence of some bioactive substances would need further investigation to establish their effect on the animals as well as the medicinal potentials of the seeds. Furthermore, a process to eliminate undesirable characteristics of the seed kernel is necessary if the nutritional potential of the seed is to be fully realized and utilized. Values are means of three determinations ± SD Values are means of three determinations ±SD 
